To compare the features of coronary computed tomography angiography (CCTA) imaging of the patients with acute total occlusion (ATO) of coronary artery with those of chronic total occlusion (CTO). Materials and Methods: CCTA of 26 patients with complete interruption of the coronary artery in CCTA and occlusion in conventional coronary angiography, were retrospectively analyzed. Discrimination between the ATO group (n = 11, patients with non ST-elevation myocardial infarction or unstable angina) and the CTO group (n = 15, patients with stable angina or nonspecific symptom) was arbitrarily determined by clinical diagnosis. Lesion length, remodeling index (RI), plaque density measured by Hounsfield units (HU), plaque composition, percentage attenuation drop across the lesion, and presence of myocardial thinning were evaluated. Results: Comparisons between the ATO and CTO groups revealed significantly shorter lesion length in the ATO group (0.40 cm vs. 1.87 cm, respectively; p = 0.001), and significantly higher RI (1.56 vs. 1.10, respectively; p = 0.004). Plaque density of the ATO group was lower (37.0 HU vs. 104.7 HU, respectively; p < 0.001) and noncalcified plaque was frequently seen in the ATO group (72.7% vs. 26.7%, respectively; p = 0.02). Percentage attenuation drop across the lesion was lower for the ATO group (10.92% vs. 25.44%, respectively; p = 0.005). Myocardial thinning was exclusively observed in the CTO group (seven of 15 patients, p = 0.01). Conclusion: CCTA shows various statistically significant differences between the ATO and CTO groups. Heart Association definition (8).
INTRODUCTION
The differentiation between acute total occlusion (ATO) of coronary artery and chronic total occlusion (CTO) is important because the therapeutic strategy of these two entities differ (1, 2) . Acutely occluded coronary artery in patients with acute coronary syndrome (ACS) must be treated immediately, using reperfusion therapy, whereas, many patients with CTO are managed conservatively (3) (4) (5) . Although the diagnosis of coronary artery disease is made comprehensively, using cardiac biomarkers, patient symptoms, electrocardiography (ECG), and imaging findings, it is not always possible to determine whether the patient has a culprit lesion or not (6) (7) (8) (9) . Furthermore, when complete interruption of enhanced coronary arterial lumen is encountered, in coronary computed tomography angiography (CCTA), it is difficult to decide whether it is a culprit lesion because the presenting symptom and the laboratory results may sometimes not be helpful in properly triaging the patient.
With advances in multi-detector computed tomography (MDCT) technology, many studies have demonstrated that complete interruption of enhanced coronary arterial lumen in CCTA with stable angina or nonspecific symptoms. Diagnoses of NSTEMI, unstable angina, and stable angina were made on the basis of the American College of Cardiology/American Heart Association definition (8) .
CCTA was performed before CAG in all patients. The median interval between CCTA and CAG was not significantly different between the ATO group (2.0 days; range, 0-7 days) and the CTO group (5.0 days; range, 1-17 days) (p = 0.26).
Institutional review board approval was obtained for this retrospective study, and informed consent was waived.
MDCT Protocols
Patients with a heart rate exceeding 70 beats/min received 10-30 mg intravenous esmolol (Jeil Pharm., Seoul, Korea), before MDCT imaging. CCTA was performed with Philips Bril- 
Image Analysis
All scans were analyzed with a dedicated workstation (Brilliance; Philips Medical Systems, Cleveland, OH, USA). Each lesion was assessed with multiplanar reconstruction (MPR), maximum intensity projections, and three-dimensional volume rendered reconstruction, as well as image data sets with 1-mm reconstructed slice thickness.
CCTA in patients with acute chest pain is safe, feasible, and facilitates early triage of acute chest pain in low-risk patients, which primarily relies on their negative MDCT result (10) (11) (12) (13) (14) .
Several clinical studies have suggested that CCTA can predict culprit coronary lesions in patients with ACS (15, 16) . Other studies demonstrated CCTA differences in plaque morphology and composition between ACS and stable angina (9, 17) .
When we encounter a complete interruption of contrast-enhancement of coronary artery in CCTA, the distinction between acute and chronic occlusion has particular importance for the management of patients presented with acute chest pain. To date, however, there is a paucity of information for parameters to differentiate coronary artery ATO from CTO, by using CCTA (18) .
The purpose of this study was to compare the CCTA imaging features of patients with ATO of coronary artery with those of CTO. These patients were divided into two groups, arbitrarily (ATO and CTO), according to the clinical diagnosis. The ATO group (n = 11, nine men and two women; age range, 48-86 years; mean age, 63.5 years) was comprised of patients who showed complete interruption of enhanced coronary arterial lumen in CCTA with non ST-elevation myocardial infarction (NSTE-MI), or unstable angina. The author considered that an acutely occluded coronary artery will lead to ACS, including STEMI, NSTEMI, and unstable angina. However, the STEMI patients who underwent CAG, prior to CCTA, were excluded. The CTO group (n = 15, 11 men and four women; age range, 47-84 years; mean age, 61.9 years) was comprised of patients who showed
MATERIALS AND METHODS

Study Population
RESULTS
Several statistically significant differences were evident between the ATO group and that of the CTO group, concerning the complete interruption of enhanced coronary artery (Figs. 1,   2 , Table 1 ). Demographic findings between the two groups are summarized in Table 2 .
In the ATO group, lesion length was shorter than the CTO group [median (25th-75th percentiles); 0.40 (0.38-0.60) cm vs. The presence of myocardial thinning was defined as the measured myocardial thickness < 6 mm on the short axis image of the end-diastolic phase. The myocardium was divided in 17 standardized segments, using the American Heart Association/ American College of Cardiology classification (21) .
Statistical Analyses
Statistical analyses were performed using SPSS 16.0 (SPSS, Chicago, IL, USA). To test for differences in the lesion length, RI, plaque density, and percentage attenuation drop across the lesion between the ATO and CTO groups of patients, the Mann-Whitney U test was used due to the distribution of variables, which did non-calcified plaques contribute to a greater degree to the total plaque burden than those in a stable angina.
In a study in which the drop in attenuation over the lesion was compared in total occlusion and high-grade stenosis by using CCTA, the attenuation drop across the lesion was higher in total occlusion than high-grade stenosis. However, it was not correlated with the lesion length (19) . In the present study, the percentage attenuation drop across the lesion was lower in the ATO group, compared with that of the CTO group. This was an unexpected result, since the average attenuation of the distal portion of the occluded coronary artery was expected to be higher in the CTO group, due to more prominent collateral circulation, compared with the ATO group. It is difficult to sug- Note.-LAD = left anterior descending artery, LCX = left circumflex artery, NSTEMI = non-ST-elevation myocardial infarction, RCA = right coronary artery
